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NGHIEN Cl’U ANH HUONG CUA CAC THONG SO CONG NGHE
DEN DO NHAM BE MAT KHI PHAY UOT HOP KIM NHOM AA7075

EXPERRIMENTAL STUDIES ON THE EFFECT OF CUTTING PARAMETERS ON
THE SURFACE ROUGHNESS IN WET MILLING OF AA7075 ALUMINIUM ALLOY

Lé Nhu Trang
Trudng Dai hoc Kinh té K§ thuat Cong nghiép

TOM TAT

Bai bdo nay nghién ciru méi quan hé va danh gid anh hwong ciia cdc thong sé cong nghé dén
dé nham bé mdt chi tiét khi phay hop kim nhém AA7075. Xay dung phirong trinh héi quy do nham
bé mdt khi gia cong khong sir dung dung dich tron ngudi. Nghién civu thire nghiém so sanh do nham
bé mdt khi gia cong cé sir dung dung dich tron ngudi theo thoi gian va dwa ra cdc biéu do mike do
danh hwéng ciia cdc thong sé cong nghé dén dé nham bé mat. Panh gid hiéu qua cua viéc gia cong
co su dung dung dich lam mat. Két qua nghién cuu lam co so dé cac nha cong nghé lua chon diéu

kién gia cong cho phit hop kinh té ma van dam bdo dwoc ndng sudt va chdt lwong chi tiét gia cong.
Tw khéa: Gia cong wot; Hop kim nhom AA7075; Bé nham bé mat.
ABSTRACT

This paper studied the relationship and evaluation of the influence of cutting parameters
on the surface roughness in the milling of the aluminum alloy AA7075. The regression equation of
the surface roughness was built in the wet machining process. An experimental study comparing
the surface roughness during the wet machining and the influence of the technological parameters
on surface roughness were given. The effects of machining using coolant were also evaluated. The
research results are useful for the technology providers to decide the appropriate economically

processing conditions for ensuring the productivity and quality of the machining details.
Keywords: AA47075 aluminum alloy, Surface roughness; Wet machining.
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1. GIOI THIEU

Ngay nay, v6i sy phat trién ciia nén
cong nghiép, gia cong trén may CNC dang la
xu hudng ma cac nha cong nghé, cac xi nghiép,
cac khu cong nghiép lya chon bdi su linh hoat
trong viéc lap trinh va gia cong, cho ning suit
va chat lugng cao, tiét kiém thoi gian va chi phi
gia cong. Do nham bé mit 1a yéu t6 khong thé
thiéu khi danh gia kha ning 1am viéc cua chi
tiét may, no quyét dinh dén bo bén va tudi tho
1am viéc cua chi tiét may.

Nghién ctru anh hudéng cua cac thong
s6 cong nghé dén d6 nham bé mit chi tiét gia
cong da duoc cac nghién ctru dé cap dén nhu
nghién curu cua tac gia H.R.Siller [1] da nghién
cuu hinh thai mai mon cua dung cu cat dén chét
luong bé mat chi tiét khi phay thép hop kim
AISI D3. Két qua ctia nghién ctru ciing 1am co
so dé t6i uu hoa qua trinh gia cong thép cimg.
Nghién ctru cia Dea Kyun Beak [2] da st dung
md hinh d6 nhdm bé mit dé t6i vu hoa bude
tién dao khi phay. Két qua nghién ctru cho thay
tir viéc du doan gia tri d6 nham bé mat va toi
wu hoa budc tién dao dé cho toc d6 dich chuyén
kim loai khi cét 1a 16n nhét. Joshua [3] cuing cac
cong sy da thuc nghiém du doan cac thong sb
vé d6 nham bé mit khi phay tinh hop kim nhém
A6061 c6 sur dung dung dich lam tron ngudi.
Két qua nghién ctru ciing cho thdy budc tién
dao c6 anh hudong dang ké nhat dén d6 nham bé
mit, sau d6 1a téc dd truc chinh va chiéu sau cat
c6 anh huéng it nhat. Khi st dung dung dich
tron ngudi, d0 nham bé mit giam xuéng con
20% lam cho chét lwong bé mit t6t hon. Sidda
Reddy va cac cong su [4] da sir dung thuat toan
di truyén dé t6i wu hoa cac thong sb cit khi
phay tinh mit phing. Tac gia st dung phuong
phap du doan dé téi vu hoa dd nham bé mit khi
phay thép lam khuon P20. Cac tham sé duoc
xét dén trong nghién ctru 1a ban kinh mii dao,
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tde do cit, lugng chay dao va chiéu siu cét. Sau
khi thuc hién t6i wu, 46 nham bé mit giam so
v6i ban dau 1a 44,22%. Cui [5] khi nghién ciru
vé phay cao tdc thép c6 do ctng cao AISI H1,
nghién ctru xac dinh d6 nham bé mat khi phay
thuan, phay nghich va phay ddi xtng cho thay
tdc cat nho hon 1500 m/phit chat lugng bé mat
giam khi toc do cit tang. Khi toc d6 cat 16n hon
1500 m/phut thi d6 nham bé mat ting khi ting
tdc do cat. Chat lugng bé mit gia cong 1a khac
nhau khi (phay thuan, phay nghich, phay doi
xtng) 1a gan nhu nhau trong pham vi toc do
cat 1500 m/phut dén 2000 m/phat. Khi toc do
cét tang thi mai mon dung cu cit ciing tang lam
chat luong bé mit chi tiét giam. V& d6 nham bé
mat cling dugc cac nghién ctru khéc dé cap dén
[6], [7], [8], [9]. Cac nghién ciru trén xét dén
anh huong cua cac yéu to dén d6 nham bé mit
gia cong.

Nghién cuu vé d6 nham bé mit do duoc
khi gia cong kho so véi gia cong udt cling dugce
tac gia [10] dé cap dén. Két qua cho thiy rang
khi tién tinh thép 1045 khi c6 dau tong hop va
gia cong kho thi do nham khi gia cong kho nhd
hon. Mot sé nghién ciru khac so sanh giira cac
yéu t6 vé gia cong kho, gia cong udt va gia
cong c6 sir dung dau boi tron nhu cac nghién
ctusau [11], [12], [13], [14], [15].

Tuy nhién, viéc khao sat cic thong sd
cong nghé dén do nham bé mat gia cong khi
phay hop kim nhém AA7075 bang dao phay
ngoén chua dugce dé cap dén nhiéu. Nghién ctiu
nay thuc nghiém lam rd cac anh hudng cua
thong s6 cong nghé trong cac diéu kién cat co
st dung dung dich 1am mat dén do nham bé mit
chi tiét gia cong. Tir két qua nghién ciru giup
cho nha cong nghé cling nhu cac nha may, xi
nghiép diéu chinh cac diéu kién cat dé dat hicu
qua va kinh té cao nhat khi gia cong hop kim

nhom AA7075.
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2. PIEU KIEN THU'C NGHIEM
2.1. Thiét bi va vt liéu thwe nghiém
a. May phay

Nghién ctru str dung may phay CNC HS
Super MC500 nhu trén Hinh 1 véi cac thong
sd chinh: toc d6 quay truc chinh 100 + 30000
(vong/phut); cong sudt truc chinh 15 KW; tdc
d6 dich chuyén ciia ban may cat got: 1 = 30000
(mm/phut); téc d6 chay khong 16n nhat: 48000
(mm/phut). Hanh trinh dich chuyén cia ban
may: X x Y x Z =500 x 400 x 300 (mm).

b. Dung cu cit

Thyc nghiém dung dao phay ngon
HSSCo8 c6 phu TiN, kich thudc dao 6 x 6 x 15
x 60 mm, dao ¢6 02 me cat. Dao c6 dd cung dat
duoc cua dung cu dat dén 60 HRC va khi phu
TiN cho dd bén cao, chéng mai mon va co thé
lam viéc ¢ nhiét do cao, rat ngén thoi gian gia
cong vat lidu.

Hinh 1. May phay MC500
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Hinh 2. Thong 56 hinh hoc cua dung cu cdt
c. Vat liéu gia cong [16]

Hop kim nhdm A7075 1a dong hop kim
bién dang hoa bén va 1a hop kim nhém co do
bén cao nhat. N6 thuong duge st dung cha yéu
trong nganh cong nghiép hang khong vii tru va
thdi duc, co khi chinh xdc, v.v... Thanh phan
hoa hoc ciia nhom A7075 trong Bang 1.

Bdng 1. Thanh phan héa hoc ciia hop kim nhém
AA7075 (%) [17]

Cu | Mn | Mg | Cr | Zn Ti Al
1,2- | 03 | 2,1- |0,18-| 5,1- | 0,2 | Con
2,0 2,9 10,28 | 6,1 lai

bac tinh k¥ thuat ctia hop kim nhém
A7075 duoc thé hién trén Bang 2.

Bang 2. Dac tinh vat Iy cua hop kim nhom A7075

Dic tinhvatly | Gigeri | DR Gis
vatly
Nhiét d6 nong Mo-dun dan
chay (°C) 483 héi (Gpa) 70-80
Hé s dan nhiét Dién try
(W/mK) 130 (Q.m) 3,99¢-006
Nhiét dung riéng Ung suat
(J/g-°C) 0,896 udn (Mpa) 95
Ung suét
Y 3
Ty trong (kg/m?) 2,7 kéo (Mpa) 150
Do cimg (HB) 60 Hé sb 0,33
Poisson
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d. Thiét bi do nham bé mit

Thiét bi do nham bé mit MITSUTOYO
— Surftest SJ — 210 cua Nhat tai Phong K¥ thuat
Do luong, Truong Pai hoc Cong nghié¢p Ha Noi.
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Hinh 3. Thiét bi do do nham bé mdt va két qua do

3. KET QUA VA THAO LUAN
3.1. Thiét ké thuc nghiém do d9 nham bé mit

Thyc nghiém do d6 nham bé mit dugc
thuc hién v6i céac thong s6 cong nghé cho trén
bang 2. Cac thong so nay gom ba muc khac
nhau tmg cac bién ma héa va két qua do nham
bé mit cho trén Bang 4.

Bdng 3. Tham sé cdt ding cho thire nghiém

TT Tham sb Pon vi Miic 1 Miic 2 Miic 3
1 V (Van tdc cit) m/phit 188 282 376
2 S (Budc tién) mm/phit 800 1200 1600
3 t (Chiéu sdu cit) mm 0,5 1,0 1,5

3.2. Xay dung moé hinh toan hoc cia do
nham bé mit khi gia cong w6t hop kim nhém
AA7T075

M5 hinh toan hoc dd nham bé mat chi
tiét gia cong phu thudc vao thong sb cong nghé
(t, S, V) khi phay hop kim nhom A7075 dugc
miéu ta bang phuong trinh phi tuyén sau:

R =at’" SV’ (1)

Trong d6: R 1a d§ nham bé mit (um);
a, b, ¢, d 1a hé sb duoc xac dinh trong qua trinh
thue nghiém. Bang phan mém Excel v6i cong
cu Regression cac két qua phan tich phuong sai
cho trén. Phén tich phuong sai cho thiy F ly
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thuyét bang 0,00012 13 nho hon 0,5. Nhu vay,
phuong trinh hdi quy thu duoc phu hop voi
thuc té (Bang 6). Phuong trinh phu thudc cua
Ra tdi cac thong s6 cong nghé sé& 1a:

R U = 0 634 t0,0375 SO,IOZ V—0,059 (5)
U, = 0,634,007 §0.102,
R U, =0,055.£0150 8045 0295 (6)

R, U, = 0,694.t57, 010, y-0.76 7

Twong tw, Bang 6 ciing thé hién két qua
phan tich hoi quy cua R, dén (t, S, V), phan tich
nay cho thiy gia tri R Square 1a 0,933 va so
sanh chuan Fisher gitta tinh toan 1a 36,92 16n
hon gia tri 1y thuyét (4,35), nhu vay cho thay
mot trong cac hé sé timg phan 1 khac 0 va mirc

¥ nghia cta théng ké 1a cao.
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Bdng 4. Bang md héa va két qua do nham bé mdt

Bi¢n mi héa Ché dp cit
TT R (um)
X1 X2 X3 V (m/phut) S (mm/phit) t (mm) ?
1 -1 -1 -1 188 800 0,5 0,186
2 1 -1 -1 188 800 1,5 0,253
3 -1 1 -1 188 1600 0,5 0,280
4 1 1 -1 188 1600 1,5 0,333
5 -1 -1 1 376 800 0,5 0,165
6 1 -1 1 376 800 1,5 0,195
7 -1 1 1 376 1600 0,5 0,229
8 1 1 1 376 1600 1,5 0,242
9 0 0 0 282 1200 1,0 0,226
10 0 0 0 282 1200 1,0 0,227
11 0 0 0 282 1200 1,0 0,238
Bdng 5. Hé s6 phan tich hoi quy cia R khi gia cong kho
Predictor Hé¢ 56 Standard error | t statistic p value Lower 95% | Upper 95%
Constant -2,715 0,513 -5,292 0,001 -3,929 -1,502
X, 0,156 0,036 4,353 0,003 0,071 0,241
X, 0,440 0,057 7,698 0,000 0,305 0,575
X -0,329 0,057 -5,748 0,001 -0,464 -0,193

Phuong trinh (5) cho ta @b thi mdi quan hé giita R, v6i cac thong s6 cong nghé cong nghé (t,
S, V) nhu hinh 4. Khi ¢6 dinh mot thong sé cong nghé cho thay sy bién thién cia R, véi cac thong
s6 cong nghé. Khi R, tdng khi chiéu sdu cat ting va luong an dao ting (hinh a — khi V khong d6i).
Khi ¢6 dinh lugng chay dao S thi R, tdng cung voi sy tdng cua t va gidm cung voi sy gia tang cua
V (hinh 4-b). Trén hinh 4-c ting ciing theo quy luat trén. Nhu vay, sy ting giam cac thong sd cong
nghé déu anh huong dén chat lugng bé mat gia cong. Pé dam bao do nham bé mit gia cong thoa
min yéu cau k¥ thuat, nguoi cong nghé phai diéu chinh cac thong sb cit phu hop.

Bdng 6. Phdn tich ANOVA d nham bé mdt khi gia cong wot

Source DOF SS MS F P R-sq(adj)
Regression 3 0,35076 0,11692 36,92437 0,00012
Error 7 0,02217 0,00317
Total 10 0,37292
R? 0,9333
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3.3. Anh huéng ciia gia cong wot dén do nham bé mat

bé danh gia anh hudng cia dung dich tron ngudi dén d6 nham bé mit, nghién clru tién hanh
thuc nghiém gia céng hop kim nhém A7075 & cung diéu kién trong truong hop ¢ sir dung dung
dich tron ngudi theo cac thoi gian khac nhau cho céac thi nghiém va két qua thuc nghiém duoc thé
hién trén hinh 5. Két qua cho thay hau hét cac thi nghiém d6 nham bé mat khi gia cong kho déu thap
hon khi gia cong u6t.

Ll

—
LILUEN i

a) t co dinh b) S cé dinh ¢) Vcé dinh
Hinh 4. D6 nham (RaUl) ung voit, S, V o thoi gian 90 phut khi phay wot hop kim nhom A7075

a) t c6 dinh b) S cé dinh ¢) Vcé dinh
Hinh 5. Do nham (RaU2) ung voi t, S, V ¢ thoi gian 180 phut khi phay wot hop kim nhom A7075
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a) t cé dinh b) S cé dinh ¢) Vo dinh
Hinh 6. Do nham (RaU3) ung voit, S, V o thoi gian 270 phut khi phay wot hop kim nhém A7075

Bang 7 cho thiy su sai 1éch cia d6 nham bé mit khi gia cong kho va gia cong u6t. Két qua
so sanh cho thay khi gia cong c6 str dung dung dich tron ngudi thi d0 nham bé mat 16n hon do nham
bé mat khi gia cong khong c6 dung dich tron ngudi nhi€u nhat ¢ thi nghiém 1 va thi nghiém 5 lan &
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luot 13 19,25% va 19,03%. Sai léch nho nhat lan luot 14 0,06% va 0,03% & cac thi nghiém 3 va 11.
Nhu vay, sai Iéch gitra truong hop c¢6 su dung dung dich, khong str dung dung dich 1a khong dang
ke, do vay de tiet kiém chi phi gia cong va bao vé moi truong, strc khde nguoi lao dong st dung gia

cong kho hoan toan hop ly.

Bdng 7. Sai léch d¢ nhdm bé mdt khi gia cong khé va gia cong wét

a

gia cong udt

S6 TN 1 2 3 4 6 7 8 9 10 11

R 0,186 | 0,235 | 0,280 | 0,333 | 0,165 | 0,195 | 0,229 | 0,242 | 0,226 | 0,227 | 0,238
gia cong kho

R 0,230 | 0,263 | 0,280 | 0,342 | 0,203 | 0,211 | 0,237 | 0,254 | 0,239 | 0,237 | 0,239

%sailéch | 19,25 | 3,81 | 0,06 | 2,54 | 19,03

7,73 | 3,15 | 489 | 531 | 4,47 | 0,30

4. KET LUAN

Nghién ctu thyc nghiém gia cong hop
kim nhom A7075 khi c6 su dung dung dich
tron ngudi bang dao phay ngon. Xay dung duoc
phuong trinh hdi quy anh hudng cta cac thong
sd cong nghé dén chat lugng bé mait chi tiét gia
cong. Tl phuong trinh hdi quy cho thiy, khi ting
chiéu siu cit va lugng chay dao thi do nham bé
mat tang va muc do tang cua lugng chay dao anh
huong nhiéu nhat dén d6 nham bé mat. Khi ting
vén tdc cét thi d6 nham bé mat giam.

Nghién ctru ciing so sanh do nham bé
mit khi phay hop kim nhém A7075 & cung diéu
kién cong ngh¢ khi c6 str dung theo thoi gian.
Két qua cho théy rﬁng, d6 nham bé mat chi tiét
sau gia cong co sy thay d6i khong dang ké. Nhu
vay, viéc co st dung dung dich lam mat khi gia
cong s& lam giam chi phi, tiét kiém thoi gian va
nang suit gia cong.
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